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1078–5Objectives. To assess the improvement in quality of life and complication rates in patients undergoing great saphenous
vein (GSV) stripping using two different techniques.
Design. A single centre prospective randomised trial.
Patients and methods. 160 patients with primary varicose veins and GSV incompetence were randomised to either con-
ventional stripping or cryostripping combined with phlebectomy of varices. Quality of life was assessed as the primary
outcome measure prior to surgery and 6 months later, using the SF-36 questionnaire. Operative data, pain score and pro-
cedure related complications were evaluated as secondary outcome measures. We assessed the area of bruising and symp-
toms attributable to saphenous nerve injury.
Results. The number of completely analysed patients was 77 in the conventional stripping group and 69 in the cryostrip-
ping group. When comparing the preoperative SF-36 scores to the results after 6 months, there was an improvement in all
eight domains, which reached statistical significance in six domains in both groups. The mean area of bruising measured in
the thigh was significantly greater in the conventional stripping group (161 S.D. 63 cm2 versus 123 S.D. 52 cm2,
p¼ 0.010, Student’s t test). The number of patients with paraesthesia due to saphenous nerve injury was numerically
lower in the cryostripping group at one week [15 (22%), versus 28 (34%), N.S.] but no difference was observed at 6
months. Postoperative pain score evaluation in the evening and 24 hours after the operation revealed no significant
difference.
Conclusions. The study confirmed significant improvement in quality of life measured by SF-36 questionnaire after both
conventional and cryostripping with no difference between the two stripping techniques. Cryostripping results in less
bruising than conventional stripping.
 2007 European Society for Vascular Surgery. Published by Elsevier Ltd. All rights reserved.
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Saphenofemoral ligation and stripping of the GSV to
the knee is considered to be the standard procedure
for primary varicose veins caused by great saphenous
vein (GSV) incompetence. Although new endovenous
procedures have proved their efficacy,1e3 the highest
rate of success and the lowest rate of recurrence can
be achieved by standard GSV stripping.4 This proce-
dure has been performed safely for many decades, al-
though not always without associated morbidity.
Postoperative pain, paraesthesia due to saphenoussponding author. G. Menyhei, Baranya Megyei University
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common complications.5e7 PIN stripping and cryo-
stripping have been developed in the hope of reduc-
ing post-operative complications.8e10 Cryostripping
is a alternative method of performing invagination
stripping.11 Quality of life is one of the most important
outcome measures after varicose vein surgery. The au-
thors found no report comparing cryostripping with
other stripping techniques and evaluating changes
in quality of life after this type of surgery. Therefore,
a prospective randomised study was carried out to
compare conventional stripping and cryostripping.
The main outcome measures were change in quality
of life after surgery and procedure related complica-
tions, comparing two groups of patients undergoing
GSV stripping.r Surgery. Published by Elsevier Ltd. All rights reserved.
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The trial was carried out at a regional vascular centre,
the Department of Vascular Surgery, University of
Pe´cs. The study protocol was approved by the Institu-
tional Research Ethical Committee and written in-
formed consent was obtained from all patients
recruited into the study.Patient selection
Patients included in this trialwere adultswith unilateral
primary varicose veins secondary to GSV incompetence
demonstrated by Duplex ultrasound examination. 453
consecutive patients with symptomatic varicose veins
were screened in the outpatient clinic of our institution
between February and December 2005. The flow dia-
gram shows the patients at each stage of the trialAssessed for elig
(n= 453)
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Fig. 1. Flow diagr(Fig. 1). Patients underwent Duplex evaluation to con-
firm GSV incompetence and exclude deep venous in-
volvement. Patients with secondary or recurrent
disease, concomitant sapheno-popliteal incompetence
and those with active ulceration were excluded from
the trial. Patients with an extremely tortuous GSV or
with a largeGSVdiameter (>12 mm)were not included,
since this would have made cryostripping difficult or
even impossible. Patients with prominent varices of
the thigh were also excluded as removal of these
tributaries would have lead to confusion in the evalua-
tion of postoperative bruising caused by the stripping.Procedures
Prior to surgery the patients were randomised to ei-
ther conventional stripping or cryostripping using
a sealed envelope method. Before the operation,ibility
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220 G. Menyhei et al.they were asked to complete the SF-36 questionnaire
to assess quality of life. SF-36 is a validated instru-
ment that has previously been shown to be reliable
in assessing the impact of varicose vein surgery on
health related quality of life.12,13 In both study groups,
the majority of patients were operated on under spi-
nal anaesthesia (Table 1.). Thromboprophylaxis was
only used in patients who belonged to a high risk cat-
egory. The method of stripping was known to the sur-
geon just before the operation.
Conventional surgery included standard ligation at
the sapheno-femoral junction and GSV stripping in
the thigh using the Vastrip Special 100 device with
small or medium head (Astra Tech, Sweden). The
stripper was introduced and stripping was performed
from above downward to the knee. For cryostripping
the Erbokryo CA cryosurgical system (ERBE GmbH,
Germany) was used. After completing high ligation,
the cryoprobe was inserted into the saphenous vein
and passed down to the level of the knee. As soon
as the probe tip reached the desired segment of the
GSV, freezing was initiated by the surgeon by press-
ing the footswitch. After maintaining the freezing cy-
cle for a couple of seconds, the saphenous vein was
invaginated by pulling the probe upwards with a sud-
den move. Bleeding was controlled by immediate
manual compression at the site of saphenous vein dis-
connection. Superficial varices were managed by mul-
tiple phlebectomies made through small stab incisions
in the same manner in both groups. The surgeons
were asked to assess whether the stripping procedure
was complete or not from groin to knee as only legs
with complete stripping were to be evaluated further.
After wound closure, a double-layer compression
bandage was applied from the foot to the groin.
This was replaced with a below-knee class I (German)
compression stocking (20e30 mmHg) after one week
and maintained for 4 weeks. In the evening after the
operation and on the first postoperative day beforeTable 1. Patient characteristics
Conventional
stripping,
n¼ 77
Cryostripping
n¼ 69
p value
Chi
squared
Median age (range) 47 (25e72) 46 (21e69) 0.947
Male/female 26/51 21/48 0.667
CEAP classification
C2 60 (78%) 50 (73%) 0.589
C3 11 (14%) 9 (13%) 0.752
C4 6 (8%) 10 (14%) 0.381
Anaesthesia
spinal 61 (79%) 58 (84%) 0.845
general 16 (21%) 11 (16%) 0.491
Thromboprophylaxis 6 (8%) 7 (10%) 0.829
Eur J Vasc Endovasc Surg Vol 35, February 2008discharge, all patients were asked to assess postoper-
ative pain using a 10 cm visual analogue scale. Pa-
tients were discharged from hospital the day after
surgery.
Follow-up
Patients were reviewed and examined at the out-
patient clinic by an independent observer blinded to
the study treatment at one week and 6 months post-
operatively. The follow-up evaluation included his-
tory and physical examination which were aimed at
detecting any complication. To detect saphenous
nerve injury, subjective sensory abnormalities were
recorded and objective sensory examination was per-
formed as described by Subramonia.6 Sensory abnor-
malities, considered to be secondary to stab avulsions,
were not recorded and analysed. At the one week fol-
low-up assessment, all areas of bruising in the thigh
were mapped by using tracing paper and the surface
area of the bruising was measured by using a square
chart. In addition to undergoing physical examina-
tion, patients were asked to complete the SF-36 ques-
tionnaire at the 6 months follow-up.
Statistical analysis
The results were analysed with SPSS 11.0 for Windows
(SPSS Inc, Chicago, IL). The difference between contin-
uous variables was analysed using Student’s t test
when data distribution was normal and a Mann-
Whitney U test was used for non-normally distributed
data. Association between categorical data was evalu-
ated using the Chi square test or Fisher’s exact test.
For analysing data of SF-36 scores between the baseline
and 6 months, Wilcoxon signed ranks test was used.
Continuous data with normal distribution were repor-
ted as mean values plus or minus their standard devia-
tion. For non-parametric data, resultswere expressed as
median valueswith ranges. A p value of<0.05 was con-
sidered as statistically significant. Power calculation
showed that, for a type-I error of 5% and a power of
80%, the minimum sample size to demonstrate a 20%
difference in quality of life improvement after six
months was approximately 60 patients in each group.
Results
Patient characteristics are summarised in Table 1.
showing that the 146 randomised and completely
analysed patients in the two groups were comparable
in terms of age, gender, type of anaesthesia, CEAP clas-
sification and in theproportion of thromboprophylaxis.
Table 3. SF-36 scores before and 6 months after surgery in the
cryostripping group
Domain Pre-op score
median (IQR)
6 months
post-op score
median (IQR)
p value
Wilcoxon
Physical function 60 (45e85) 75 (60e92) <0.001
Role function 67 (42e67) 67 (58e75) 0.070
Bodily pain 55 (44e56) 75 (67e83) <0.001
General health 55 (50e65) 65 (50e85) <0.001
Vitality 60 (35e75) 65 (40e85) 0.013
Social function 62 (50e75) 75 (62e85) <0.001
Role emotional 55 (44e67) 67 (44e77) 0.021
Mental health 64 (56e76) 68 (50e76) 0.636
IQR: interquartile range.
Table 4. Postoperative complications and pain scores
Conventional Cryostripping p value
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stripping and cryostripping. One randomised patient
withdrew her consent prior to operation and did not
have the allocated treatment. Two patients in the con-
ventional group and six in the cryostripping group
were excluded from follow-up and analysis as the sur-
geon considered the stripping had been unsuccessful
or incomplete. One patient in the conventional and
four in the cryostripping group did not attend for
post-operative assessments and were considered to
be lost to follow-up. The number of completely ana-
lysed patients was 77 and 69, respectively (Fig. 1).
Quality of life scores prior to surgery were compa-
rable in all domains without any significant difference
between the two groups. When comparing the preop-
erative SF-36 scores to the results after 6 months, there
was an improvement in all eight domains, which
reached statistical significance in 6 domains, both in
the conventional stripping group and in the cryostrip-
ping group (Tables 2 and 3). Comparing the two
groups in terms of differences between the preopera-
tive and postoperative quality of life scores, no signif-
icant difference was found in any of the domains.
There was no symptomatic deep venous thrombo-
sis or pulmonary embolism during follow-up. The
postoperative complications are demonstrated in
Table 4. The incidence ofmajor haematoma andwound
infection was very low with no difference between the
two groups. The area in the thigh was larger in the con-
ventional stripping group. The number of patients
with paraesthesia due to saphenous nerve injury was
lower in the cryostripping group at one week but this
did not reach statistical significance. No difference
was found between groups at 6 months.
Postoperative pain score evaluation on the evening
after the operation and 24 hours afterwards revealed
difference between the two groups (Table 4.). A wide
range of pain scores was observed in both groups.Table 2. SF-36 scores before and 6 months after surgery in the
conventional stripping group
Domain Pre-op score
median (IQR)
6 months
post-op score
median (IQR)
p-value
Wilcoxon
Physical function 60 (45e85) 85 (72e92) <0.001
Role function 67 (42e75) 75 (67e100) <0.001
Bodily pain 55 (44e55) 67 (55e83) <0.001
General health 55 (45e65) 60 (50e70) <0.001
Vitality 60 (45e80) 65 (47e80) 0.054
Social function 62 (50e75) 62 (50e75) 0.460
Role emotional 67 (44e77) 77 (44e87) <0.001
Mental health 64 (60e72) 68 (58e72) 0.035
IQR: interquartile range.Discussion
Several studies provide evidence that conventional
GSV stripping results in excellent long term outcome
and reduces the risk of recurrence.4,14 However, strip-
ping may be associated with an increase in morbidity.
It may cause significant tissue trauma resulting in
haematoma and bruising and may lead to saphenous
nerve damage especially if below knee stripping is
performed.5e7 Saphenous nerve injury is not uncom-
mon following varicose vein surgery and it is the
most common cause of medico-legal action against
general or vascular surgeons in the UK.15 It was con-
firmed in a randomised trial that partial stripping
(from groin to the knee) was associated with a signifi-
cantly lower incidence of saphenous nerve injury than
complete stripping (from ankle to groin).16 Although
two early randomised trials suggested that inversion
(PIN) stripping significantly reduced the incidence ofstripping
N¼ 77
n¼ 69
Haematoma 2 (2.6%) 1 (1.5%) 0.541
(Chi squared)
Bruising at 1 week,
mean area at thigh,
cm2 (standard
deviation)
161 (S.D. 63) 123 (S.D. 52) 0.010
(Student’s
t test)
Paraesthesia due to saphenous nerve injury
at 1 week 28 (34%) 15 (22%) 0.054
(Chi squared)
at 6 months 11 (14%) 9 (13%) 0.953
(Chi squared)
Median pain
score at 8 h
(interquartile range)
3.2 (0.6e5.9) 2.8 (0.4e5.4) 0.291
(Mann
Whitney)
Median pain
score at 24 h
(interquartile range)
1.8 (0.2e4.1) 1.7 (0.4e3.8) 0.670
(Mann
Whitney)
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trial found no difference between the two techniques.10
Although the incidence of sensory abnormalities due to
saphenous nerve injury was lower one week after cry-
ostripping in the present study and this approached
statistical significance, the difference between the two
groups disappeared after six months. It can be con-
cluded that although cryostripping as a form of invag-
ination may offer some advantages over conventional
stripping in terms of saphenous nerve injury, the evi-
dence is not compelling.
Bruising is a common complication after varicose
vein surgery. Although it usually disappears within
a few weeks, it may cause significant pain and dis-
comfort. This study showed significantly less post-
operative bruising in the thigh in the cryostripping
group. This may be due to cold induced spasm during
cryostripping which reduces the risk of secondary
haemorrhage. Cryostripping does not require a sec-
ond incision in the thigh and this can be considered
as another advantage of this technique, contributing
to a better cosmetic result. As a consequence of sub-
stantially less bruising measured after cryostripping,
we expected significantly lower pain score in this
group but this was not observed. A wide range of
pain scores was observed, possibly concealing any
difference.
Not all patients are suitable for cryostripping. Al-
though all patients underwent duplex evaluation
prior to surgery to exclude those with a large GSV di-
ameter and extreme tortuosity, there were six cases in
the cryostripping group who were not included in the
final analysis due to incomplete stripping. This is one
of the disadvantages of this procedure and requires
further analysis of how this would affect the clinical
outcome.
Quality of life is an important outcome measure af-
ter varicose vein surgery. Several studies provide evi-
dence of quality of life improvement after varicose
vein surgery in the great majority of the patients19,20
and this improvement proved to be durable especially
if surgery involved GSV stripping.21 A previous paper
compared the improvement in quality of life between
conventional stripping and PIN stripping.20 There
were no statistically significant differences between
the two stripping techniques at either 6 weeks or 6
months postoperative intervals. Our study compared
changes in health related quality of life before surgery
and 6 months after in patients undergoing conven-
tional or cryostripping using the SF-36 questionnaire.
We found improvement in all domains which reached
statistical significance in most of them confirming that
cryostripping is comparable with the conventional
technique in terms of change in quality of life.Eur J Vasc Endovasc Surg Vol 35, February 2008We did not measure the operative time during our
study in order to detect any difference between the
two techniques. Our clinical experience indicates
that cryostripping takes slightly less time than con-
ventional stripping which may be advantageous.Conclusion
Primary varicose vein surgery with stripping in the
thigh was associated with significant improvement in
quality of life measured by SF-36 questionnaire follow-
ing both conventional stripping and cryostripping. No
difference in quality of life improvement between the
two techniques was observed after 6 months. Less
bruising resulted from cryostripping but there was no
difference in the post-operative pain scores between
the two groups. The avoidance of an additional incision
at the kneewas an advantage of cryostripping but some
patients were unsuitable for this technique due to the
large size or tortuosity of their saphenous vein.References
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